20 Background 21 Cutaneous leishmaniasis (CL) is a major public health concern in Ethiopia. However, knowledge 22 about the complex zoonotic transmission cycle is limited, hampering implementation of control 23 strategies. We explored the feeding behavior and activity of the vector (Phlebotomus pedifer) and 24 established the role of livestock in CL transmission.
145 MgCl 2 (Promega, Leiden, Netherlands), 0.5µM of both primers Cyt1 (5'-CCA TTC AAC ATC TCA GCA 146 TGA TGA AA-3') and Cyt2 (5'-GCC CCT CAG AAT GAT ATT TGT CCT CA-3')(Life Technologies, 147 Merelbeke, Belgium), 0.2 mM dNTPs (GE Healthcare Lifescience, Diegem, Belgium), 1U GoTaq G2 148 Flexi DNA Polymerase (Promega, Leiden, Netherlands) and 1.5µl DNA template. Amplification was 149 carried out with an initial activation step of two minutes at 95°C, followed by 40 cycles of 30 seconds 150 at 94°C, 30 seconds at 52°C and one minute at 72°C, and a final extension step of five minutes at 151 72°C. The PCR was performed on Biometra T professional gradient Thermocycler (Biometra, 152 Westburg, Netherlands). Positive and negative PCR controls and the above-mentioned extraction 153 controls were included in each of the PCR reactions. PCR results were visualized on a 1.5% gel. After 154 the PCR analyses were carried out at Arba Minch University in Ethiopia, the amplicons were sent to 155 the Vlaams Instituut voor Biotechnologie (VIB) at the University of Antwerp in Belgium for 156 sequencing. The obtained Cyt B sequences were aligned in GenBank using BLAST to determine the 157 host species that served as a blood source. Results were only included when both query coverage 158 and identity exceeded 95%.
159 Sand fly species identification If the blood meal of a specimen was successfully identified, the sand 160 fly species was determined with a PCR targeting a 700 bp fragment of the cytochrome c oxidase 161 subunit I (COI) gene, as described by Kumar et al. (2012) and Pareyn et al. (2019) [13, 24] .
162 Livestock sample collection Ear and nose biopsy samples from livestock (bovines and goats) were 163 collected between January and April 2019. Samples originated either from animals that were 164 slaughtered for human consumption or live animals. For the latter collection method, Xylocaine 2% 165 gel (Astra Zeneca, Dilbeek, Belgium) was applied on the nose and ear for local anesthesia. Samples 166 were collected using a 3 mm Biopsy puncher (Henry Schein, Vilvoorde, Belgium) and stored in 97% 167 ethanol at -20°C until further analysis. To stop the bleeding, the incised skin wound was ligated with 168 skin glue. Between ear and nose biopsy collections of each animal, the puncher was cleansed with 169 1% bleach and rinsed in distilled water, and a new puncher was used for each animal. 226 where a hyrax and human hand were exposed, were opened to allow sand flies to obtain their preferred blood 227 meal during four hours. The hosts themselves and their places were changed for each iteration of the 228 experiment.
229 After 30 minutes adaptation in the middle cage, the connecting tubes to the two lateral cages were 230 opened for four hours to allow sand flies to bite their preferred host. Blood fed sand flies were 231 collected using a mouth aspirator and stored in 97% ethanol at -20°C until further analysis. The 232 experiment was conducted eight times and for each iteration, the position of the hosts was changed 233 and new subjects were used. Hyraxes were released at their trapping site after the experiment. The 234 blood meal sources and sand fly species were determined by sequencing a fragment of the Cyt B and 235 COI gene respectively, according to the methods described above (blood meal analysis and sand fly 236 identification).
Data analysis
238 All statistical analyses were carried out in R version 3.5.0, using packages "lme4" and "lmerTest" 239 [27, 28] . P-values < 0.05 were assumed statistically significant. 282 The Cyt B gene could not be amplified for 11 samples (3.0%) and the sequence identity of 83 283 samples (22.6%) could not be determined using the previously set cut-off requirements for the 284 BLAST analysis. The overall analysis resulted in successful blood meal identification for 182 (49.5%) 285 specimens. All of these specimens, except for two, turned out to be P. pedifer. The other two 286 matched with several Phlebotomus Laroussius sand fly species in GenBank with low query coverage 287 and identity, but could not be identified up to species level. One sand fly acquired its blood meal 288 from a human and the other one from a bush hyrax. 289 A total of 180 P. pedifer sand flies fed on 12 different hosts, presented in Table 1 . Overall, humans 290 were the most important blood meal source (p < 0.001), accounting for 59.4% of the identified 291 origins, followed by bovines (13.9%), bush hyraxes (10.6%), goats (7.2%) and rodents (5.0%).
292 Residual blood meals were acquired from a wide variety of vertebrates, together covering 4.0% of 293 the determined sources. From the sand flies that fed on humans, five out of 137 (two collected from 294 caves and three from indoors) were positive for Leishmania kDNA. 295 3A) . Significantly more sand flies (65.9%, p < 300 0.001) had fed on humans (S1 Table) (Table 1) . 307 No significant difference in blood meal sources could be determined from the 18 sand flies that were 308 captured outdoors (Fig 3B, S1 Table) , but the most important origins were again humans (38.9%) and 309 livestock (33.3%).
310 In caves, 33 sand flies were blood fed, which mainly acquired their blood meal more from humans 311 (45.5%) and hyraxes (42.4%), although the numbers were not significantly different from the other 312 three groups (Fig 3C, S1 
